The biological activity of hydrogen peroxide. I. Induction of chromosome-type aberrations susceptible to inhibition by scavengers of hydroxyl radicals in human embryonic fibroblasts.
The cytogenetic effect of hydrogen peroxide (H2O2) was investigated in human embryonic fibroblasts. Chromosome-type aberrations were found together with chromatid-type aberrations in metaphase cells harvested 24 h after a single 10-min treatment with 10(-5)-10(-3) M H2O2 in 0.9% NaCl solution. The chromosome-type aberrations were observed to be predominantly dicentrics and deletions. Both types of aberration showed a dose-response relationship to the dose of H2O2 over the range of 10(-5)-1.5 X 10(-4) M H2O2. The intercellular distribution of dicentrics showed a Poisson distribution. Centric and acentric rings and abnormal monocentrics were a minor fraction of the chromosome-type aberrations. The chromatid-type aberrations observed, such as breaks, exchanges and gaps, showed no dose-response relationship. The frequency of isochromatid breaks was higher than that of chromatid breaks and approximately 70% of the isochromatid breaks were found in the centromeric or pericentromeric region. The intercellular distribution of chromatid exchanges showed an over-dispersed distribution. The generation of aberrations by H2O2 was effectively suppressed by catalase and several scavengers of hydroxyl radicals (.OH) such as ethanol, dimethyl sulfoxide (DMSO) and mannitol. This result suggest that .OH plays an essential role in the generation of the chromosome aberrations by H2O2.